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Introduction 
Every person living in society needs to understand his or her social environment.  Through civics we 
learn about politics, through economics we learn about commerce and international relationships, and 
through science we learn about the natural and technological world.  Mathematics provides the tools to 
identify the patterns and relationships in these domains.  Thus a goal of education that concerns us, is to 
develop scientifically and technologically literate people.  Enlightenment is the first step in 
empowerment.  The early stages of schooling should be an opportunity for children to develop the 
learning strategies that are necessary for exploration, investigation, and making sense of the their natural 
and social world. In providing opportunities for all children to become scientifically literate, there will be 
some children who exhibit a strong interest and display exceptional gifts in mathematics and science.  
These gifted young children have the potential to play as adults a significant role as scientific leaders in 
society.   
Gifted children exhibit learning characteristics that are substantially different from their age peers.  Thus 
in providing an education for all children, a teacher requires an understanding of individual differences.  
The implication is that curricula have to be differentiated to cope with the heterogeneity of each 
classroom.  The challenge is to provide for students who have a variety of social backgrounds, cultural 
influences, educational experiences, and physical and intellectual capacities.  All classroom teachers 
assume an extremely important role in establishing the learning environment that will enable all children 
to achieve.  Gifted children, like all special learners, need different support to that required by their age 
peers if they are to fully realize their potential.  
This chapter is about the characteristics and needs of gifted children and an approach to teaching which 
caters for gifted children within the regular classroom.  The approach is supported by a set activities that 
provide a flexible framework for teaching science and mathematics.  We draw on our experiences of 
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catering for gifted young children through extension programs for which the strategies and activities 
were developed.  Most of the activities can be implemented with all children, however the gifted perform 
and benefit especially from these activities if we capitalize on the full opportunities inherent in the tasks.  
The activities have also been taken up by many pre-service and practicing teachers whom we have taught 
or who have attended professional development programs run by us.  We are encouraged that our 
experiences have value for teaching of science and mathematics in classrooms with heterogeneous 
groups of children.  Indeed the challenge of catering for the gifted makes us examine our own practices 
to ensure that the needs of all individuals, including the gifted, are met within the classroom.  Our 
response, therefore, is to share our ideas with readers enthusiastic to improve the teaching of science and 
mathematics.   
The chapter is organized in four sections.   
Section 1 Young gifted children, discusses the diversity of giftedness.  
Section 2 Science and mathematics for young gifted children explores the issues of integration of 
science and mathematics.  
Section 3 Meeting the diverse needs of the young gifted child describes the needs of gifted children 
and strategies for meeting these needs in the regular classroom.  
Section 4 Sequence of activities presents a synopsis of a series of activities that the authors have 
implemented. 
Section 1.  Young Gifted Children  
The exceptionally bright and enthusiastic child who arrives at school on his or her first day with a thirst 
for knowledge, a curiosity about the world, and a confidence and facility to explore the unknown can be 
a challenge for the most dedicated early childhood teacher.  The types of children we describe may be 
represented in every new class starting each year.  These children signal their intellectual giftedness 
through their vast store of information, insightful ideas, and enthusiasm.  As these children are 
comparatively advanced readers and are self motivated they actively seek new ideas and experiences.  
However, during the early years of their schooling they may be confronted with major dilemmas in fitting 
into an environment that is often unsuited to their level of learning.  A potential difficulty is their 
isolation from children with similar abilities with whom they can share interests.  Many do achieve at 
routine classroom activities and seek further challenge outside the classroom.  However, for others, 
frustration sets in and they acquiesce to mediocrity thus failing to demonstrate their extraordinary gifts.  
Some gifted children may withdraw or develop behavioral problems.  Thus, classrooms contain both 
achieving and underachieving gifted children who need special support. 
When teachers meet gifted children they are very quickly made aware of their precocity in mathematics, 
science and often computer technology.  However, gifted children display a range of characteristics.  To 
elaborate on the notion of giftedness we will examine the classroom behaviors of five young children 
identified as gifted: Gordon, Kathy, Martin, Sally, and Aaron.  All these children were between five and 
eight years of age and attended a pullout enrichment program run at the university.  Gordon, Kathy, 
Martin, Sally, and Aaron represent a cross-section of children with diverse interests, abilities, and 
achievement levels but they all, given the appropriate opportunity, were capable of performance at levels 
far above their age peers.   
Gordon and Kathy represent traditional high achievers in classroom activities and are easily recognized 
by teachers who described them as high achieving, cooperative, and insightful students who used 
advanced vocabulary, had a quick recall of factual information and were consistent in completing tasks. 
Both were task oriented, motivated, confident, quiet, and socially well adapted.  Kathy was observed to 
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work quickly.  She was reflective, self assured, and quietly assertive and had won a range of state awards 
for essays, science projects, and mathematics competitions at an exceptionally young age.  Both Gordon 
and Kathy were noted for their reflective behavior in which they thought through, and could talk about, 
the strategies that they had used in problem solving. 
Martin was a high achiever however, he demonstrated lateral thinking approaches to problem solving and 
was under pressure to conform to the teacher’s perceived “right way of doing things”. Martin was also a 
reflective but a more divergent thinker than Gordon or Kathy.  Although he was an enthusiastic 
contributor to the class, he was described by his teacher as one who frequently “drifts off”.  Martin 
demonstrated creative intelligence. He was a self motivated, independent learner who sought and 
integrated information, which he followed through by generating unusual solutions to problems.  
However, teachers saw his performance as being atypical and possibly of concern.  A teacher 
commented, for example, that he “thinks differently and his interests vary from those of his peers.”  
Furthermore, his mother was reflective about his interests and described her dilemma as one of 
confusion:  Was Martin brilliant or strange?  Martin described how difficult it was for him to talk with 
other children, and how their reactions to his interests were negative. 
Others like Sally and Aaron were a concern to their teachers and parents because they appeared to be 
performing below their potential.  Sally was notably eccentric and unconventional in her behavior and 
dress.  She was a lateral thinker who displayed boredom with classroom activities.  Sally demonstrated 
practical intelligence in that she sought useful solutions to problems.  She was keen to understand how 
technology worked and incorporated her understanding into technical models.  She tended to be a 
tinkerer, pulling things apart, a practice that is not usually observed or encouraged in girls.  This behavior 
was seen to be atypical and even her parents commented that they saw her as very much like a boy.  Sally 
who was strong willed and assertive was atypical in her behavior and interests as a girl.  Although she 
may be less inclined to conform at this stage of her life, negative feedback may generate intrapersonal 
conflicts with her perceptions of self and in future she may decide to conform to social expectations.  
Sally’s task commitment depended on her interest in the task and she made little effort in tasks in which 
she was not interested.  Consequently her classroom performance was erratic and ranged from complete 
mastery to failure.  Indeed, the number of girls identified by teachers as gifted is very small but among 
those who are nominated “boyish-like”, assertive, and eccentric behavior is noticeable.  Acceptance of 
this behavior is important to avoid the stereotyping of girls that can lead to underachievement.   
Similarly Aaron was seen to be an underachiever despite being able to read from an early age.  In class 
he was often disruptive if activities were not challenging but could also be disruptive when he was 
interested in tasks.  He frequently made factual errors because he skipped details and tended to jump to 
conclusions without reflection.  His teacher noted that although he became absorbed in science activities, 
and exhibited competence at tasks well beyond his age, he frequently failed to produce a written product 
and often left normal classroom tasks unfinished.  Although Aaron could perform advanced mathematical 
procedures, he was unable to link his answer to what was required in the problem.  Indeed his 
demonstrated expertise was procedural rather than conceptual having been taught many algorithms that 
he could mechanically apply without understanding the problems.  His particular strengths did not lie in 
analytical or sequential reasoning but rather in the spatial domain.  He was a strong visual thinker 
communicating very effectively though detailed diagrams and drawings in which he employed a range of 
elements, such as perspective and proportion, at a level well beyond his peers.  He displayed talent in 
chess, three-dimensional construction and in solving board puzzles.  His parents considered him to be 
gifted in a range of activities including mathematics and music.  They also provided a great deal of 
support and pressure by tutoring, and extra-curricular activites such as advanced music courses.  Thus, 
his performance in class on regular work was a major concern to both his teacher and parents.   
These five children display a range of behaviors that can be interpreted by considering their cognitive, 
metacognitive, and affective characteristics.  Gifted children differ in the expression of intelligence.  
Although extensive knowledge about scientific facts is often seen as a sign of giftedness, thinking skills 
or procedural knowledge is also crucial.  For example Kathy and Gordon possess high logico-
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mathematical and linguistic skills, whereas Aaron does not seem to possess high levels of logico-
mathematical reasoning but rather has strengths in spatial reasoning.  High achievement in science and 
mathematics is traditionally associated with logico-mathematical intelligence (Gardner, 1983).  However, 
many studies have suggested a correlation between high spatial intelligence and achievement in 
mathematics (Clements, 1981, 1983; Fennema & Tartre, 1985; Guay & McDaniel, 1977, Krutetskii, 
1976).  Spatial ability is also beneficial in science activities (Ault, 1994; Lord, 1987) and students with 
high spatial intelligence have tended to perform better in science tasks requiring problem solving than 
students of low spatial intelligence (Carter, Larussa & Bodner, 1987; Gabel & Bunce, 1994; Pribyl & 
Bodner, 1987).  Thus exceptional analytical and spatial skills are important pointers to children gifted in 
mathematics and science.   
Good problem solving abilities and the development of a rich conceptual understanding requires 
reflection or metacognition.  Metacognition is an awareness and control over one’s own thinking.  It is a 
process of reflecting on and monitoring problem solving behavior.  Self awareness of what strategies to 
use and how to use them is the essence of metacognition.  Metacognition is an important characteristic 
displayed by the gifted and is also one of the distinguishing characteristics of giftedness.  Failure to be 
aware of their own problem solving strategies, knowledge system and lack of an appropriate context in 
which to work effectively can inhibit otherwise gifted children from realizing their potential and 
becoming producers of knowledge.  This was especially the case with Aaron.  Consequently, developing 
metacognition is an important and achievable goal in teaching gifted children. 
Motivation plays an important part in the expression of giftedness (Renzulli, 1977).  Although motivation 
is seen as an indicator of giftedness, children bored by classroom practices may be unable to express their 
gifts in ways valued by teachers or may be unwilling to excel due to negative peer pressure.  Thus, they 
may not appear to be highly motivated and therefore encouraging motivation becomes a goal of teaching 
these children.  Intrinsically motivated children are disposed to using personal strategies that lead to 
perfectionist performance in contrast to extrinsically motivated children who employ a greater reliance 
on recall in problem solving (Carr, 1990).   
An important component of motivation is one’s feeling of being able to cope in a challenging situation.  
This belief is termed self-efficacy (Bandura, 1985).  Children with a high sense of self-efficacy are more 
likely to attempt new problems, persist longer in attempting to cope with situations, and are more 
resilient in the face of failure.  In essence they are confident in their abilities.  High achieving gifted 
children have a high sense of self-efficacy (Schack, 1989).  For example, Kathy and Gordon were both 
particularly confident of their ability to solve problems and exemplified the importance of a high sense of 
self-efficacy.  
Summary 
Giftedness is characterized by the capacity to perform tasks and generate new knowledge in domains 
important to humanity.  Identification needs to be based on a comprehensive multifaceted strategy.  
Characteristics such as precocious development, behavioural maturity and exceptional learning 
characteristics in school or at home may give some insight to the child’s giftedness.  Traditional high 
achieving children in the classroom may represent one group of such children but many others who show 
extreme interest and ability in science and mathematics may also be highly gifted but fail to exhibit 
performance in routine classroom activities.  Hence, the need to provide opportunities for all children to 
engage in challenging activities.  The demonstration of giftedness is contingent on a possession of an 
innate profile of intelligence, a willingness to employ that intelligence and an awareness of how to 
employ that intelligence.  However, it is necessary for the teacher to establish an environment that 
facilitates the expression of gifts. 
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Section 2 Integration of Mathematics and Science 
The integration of science and mathematics has benefits for all children through improved understanding 
and performance, and the development of positive attitudes towards science and mathematics (Berlin & 
White, 1993).  This section focuses on the value of an integrated program in science and mathematics.  
The activities that we describe later in section 4 assume an understanding of the role of mathematics and 
science in real world experiences.  Although there is no consensus on what it means to integrate science 
and mathematics (Underhill, 1994), we adopt a tripartite viewpoint in implementing the activities, which 
are described later, encapsulating difference, congruence and complementarity (Figure 1). 
 
Figure 1. Three relationships between science and mathematics.  
Difference 
There are aspects of science and mathematics which are unrelated to the other because of the 
fundamental orientation of science toward patterns and relationships in nature (Steen, 1994), and 
mathematics towards the patterns and relationships themselves (Underhill, 1995).  Science is about 
discovery of the world and seeking causal relationships about the behavior of natural systems.  It is a way 
of thinking driven by a compulsion to be able to explain nature.  Science must be emphasized as not just 
a collection of facts about the world but as a way of explaining physical phenomena and establishing 
understanding of the relationships among phenomena.  It is not about gathering information for 
information’s sake but is about exploration, constructing personal understanding, making sense of the 
individual’s own surroundings, and the organization and networking of knowledge.  In contrast, the focus 
in mathematics is on identifying patterns and relationships within the data and the abstraction of inherent 
relationships.  Thus science and mathematics are differentiated at the conceptual level, but  they share 
processes and procedures. 
Congruence 
There is an overlap between science and mathematics in generic problem solving, reasoning, 
communication, and connections (Rutherford & Ahlgren, 1990; Underhill, 1995).  Therefore,  
congruence of some aspects of science and mathematics is evident in how children learn about their 
world, that is, their inductive and deductive ways of knowing, and the process and thinking skills they 
employ in their quest for understanding.  It follows that exploring the universe is a holistic experience in 
which science and mathematics is used to explore, analyze and represent the natural world. 
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Complementarity 
Science and mathematics are also complementary and interdependent: “Science provides mathematics 
with interesting problems to investigate, and mathematics provides science with powerful tools to use in 
analyzing data” (Rutherford & Ahlgren, 1990). The understanding that develops from problem solving or 
scientific inquiry highlights the complementarity and interdependence of science and mathematics as the 
holistic way of learning through making connections.  For example the topic of weather can be explored 
through the measurement and graphing of temperature and rainfall, the drawing of daily weather charts, 
and a range of stories and songs about the weather.  A spatially gifted child may be motivated to go 
beyond the simplistic drawings of daily weather charts to understand and use the traditional weather 
maps of meteorologists which integrate the science of weather and the mathematics of measurement.  
Gifted children can move past the simplistic integration of a real world topic, such as weather, to 
understand the complex integration of the topic in the real world.   
Gifted children readily make connections, hence an integrated approach mirrors their natural way of 
thinking about the world.  Furthermore, integration is of particular benefit to gifted children because it 
leads to the development of perseverance in the face of challenging problems (House, 1990). 
 
Section 3. Meeting the Diverse Needs of the Young Gifted Child in the Regular Classroom 
The breadth of the term giftedness means that there are probably gifted children in every classroom, 
hence every teacher is or will be a teacher of the gifted.  The uniqueness of gifted children as a group is 
paralleled by their unique interests and abilities.  Gifted children often already have an extremely 
positive attitude towards science and mathematics exemplified by interest, enthusiasm, curiosity, and a 
confidence in their ability to do science and mathematics, an attitude that may be in stark contrast to that 
of their peers or even some teachers.  However, their achievement in an area may not necessarily be 
indicative of, or commensurate with, their potential.  That is, children may not be performing in 
classroom tasks that do not provide them with opportunities to express their gifts.  Hence teachers need 
to recognize that difference rather than similarity is the cornerstone of gifted children’s educational 
needs.  That is, teachers need to adapt activities and experiences specifically to meet the special needs of 
gifted children and also to recognize that these needs vary according to the individual characteristics of 
gifted children.  Our objective in teaching all children should be to support them to become autonomous 
learners.  The potential for this to occur with gifted children in early childhood is real and needs to be a 
specific focus of teachers. 
We will discuss approaches to addressing the needs of gifted children under six headings:  expanding 
experiences, developing skills through cognitive apprenticeship and cooperative groupwork, social skills 
and an effective environment, affect or attitudes, and finally the opportunity for creation of knowledge.  
These strategies are necessary to meet the needs of gifted children but they also enhance the learning 
environment of all children.  This approach is adopted in implementing the set of activities described in 
the next section.   
Expanding Experiences 
The importance of expanding interests rests on the need to broaden children’s conceptual knowledge.  
While a sound knowledge base is important the breadth is also significant in order to allow children to 
develop connected understandings.  A breadth of knowledge allows children to express creative thinking 
in which they can link ideas from one domain to another.  As autonomous learners, gifted children need 
to be able to pursue areas of personal interest in depth from a range of choices.  Betts (1986) contends 
that conceptual knowledge in areas of “passion”, can provide opportunities for the development of higher 
order thinking skills.  The development of cognitive skills that enable children to become autonomous is 
a primary need achievable through strategies adopted in an apprenticeship model. 
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Cognitive Apprenticeship and Cooperative Grouping 
In an apprenticeship model of learning, a student works under the tutelage of a master craftsperson who 
by example, coaching and encouragement introduces that person to the skills of the craft.  Finally, the 
student is sufficiently skilled to become independent of the teacher.  Thus, the teacher can employ with 
children a cognitive apprenticeship strategy that includes three components: demonstrating expert 
performance strategies, engage in discourse in order to help students to internalize their own 
understandings and finally allowing for autonomy (Collins, Brown & Newman, 1989; Jo, 1993; Roth, 
1993).  As students become more autonomous, that support should be withdrawn.   
Modeling of expert behavior provides a focus that gifted children can emulate.  Coaching, scaffolding, 
and discourse involving articulation and reflection should equip students with critical and creative 
thinking skills which should be supported through opportunities to apply these skills by exploring 
meaningful and open-ended tasks and activities.  The strategies that teachers can adopt to implement 
cognitive apprenticeship and the related student behaviors are described in Table 1.  Cognitive 
apprenticeship implies responsibilities for both students and teachers.  The teachers through modeling, 
coaching, and scaffolding provide the impetus for children to engage in articulation, reflection, and 
exploration. 
Table 1 
 Elements of cognitive apprenticeship (adopted from Collins, Brown and Newman, 1989) 
Modeling teacher demonstrates the thought processes in 
expert performance   
Teacher: I think that I would do 
it this way, lets try this, I know 
how to do it... I wonder why it is 
like that? 
Coaching teacher focuses on helping with problems while 
students are in the process of problem solving  
Teacher: You are going well, 
Nearly there, 
Scaffolding teacher provides external problem solving support 
which is slowly withdrawn as students become 
more competent  
Teacher: Well first what do we 
know?  The first step is to check 
Articulation students verbalize or demonstrate their own 
knowledge and processes in a domain  
Teacher: Tell me about what 
you have done?  Why is it like 
that?  How do you know that is 
right? 
Reflection students compare problem solving processes with 
peers or adult model   
Children: How did you do it?  I 
did it this way 
Exploration students seek out independently new problems Opportunity and encouragement 
to explore 
 
Scaffolding is particularly important as it addresses both cognitive and metacognitive strategies.    
Discourse involving questioning and getting children to verbalize their knowledge is  important.  King 
(1991) describes one approach that involves students using planning, monitoring, and evaluating strategic 
questions: “what is the problem?”; “do we need a different strategy?”; “what worked?”.  Differentiated 
questioning provides a strategy whereby a teacher can cater for both gifted and mainstream children.  In 
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this strategy the teacher directs higher order questions to the gifted child and demands higher order 
responses.  While divergent thinking is advantageous to all children and can encourage higher level 
thinking, it is essential for gifted children to be challenged through questioning strategies that force 
students to draw upon diverse areas of knowledge, make logical connections, and justify their responses. 
Cognitive apprenticeship can be very demanding as it requires extensive interaction with individual 
students.  It can be facilitated through group work where students engage in a number of the processes 
with their peers.  Working together in small cooperative groups helps children to develop self-esteem, 
intragroup relationships and to recognize of each other’s strengths and weaknesses.  Ideally, membership 
is self-selected but frequently groups can be deliberately constructed by the teacher to capitalize on or 
respond to individual differences in styles, interests, and capabilities.  The research evidence supports the 
use of cooperative groups that are constructed with the goal of group achievement (Slavin, 1991) at least 
in normal classes.  In our experience group work facilitates the production of knowledge through sharing, 
brainstorming, group synergism, and allows individuals to assume responsibilities and fulfill obligations 
to the group.  In the classroom, clustering of children by ability groupings that reflect aptitude in 
particular areas is an effective strategy.  Thus gifted children should have an opportunity to apply 
previously learned basics to more advanced problems.  This strategy alleviates boredom associated with 
repetitive learning and allows children to engage in learning more advanced skills. 
Social Environment 
Gifted children often express feelings of isolation in the classroom.  Some have difficulty in 
communicating with classmates about their interests and passions.  Being brought together with peers 
who listen and contribute ideas is a novel experience for many.  The social interactions are important 
component of the learning environment but also the importance of the environment as a mediator of 
cognition, metacognition and affect must be re-emphasized.   
Thus, in order to effectively teach science and mathematics to gifted children, a key initiative is for the 
teacher to provide an environment where the child engages in meaningful problem solving.  This allows 
the child to elaborate, to communicate, to engage in argument and to debate with their peers or a teacher.  
Within this environment, tasks should be undertaken that are initiated by the child.  For example, 
teachers can capitalize on experiences that children have out of class and permit children to explore these 
experiences individually.  The gifted child is capable of extending such explorations into individual 
projects and reports. 
An environment supportive of gifted children in a normal classroom can be established by the teacher 
who is sensitive to the characteristics of the gifted child.  If for a particular child the environment at 
home or school lacks stimulation, challenge or the appropriate modeling processes the child may not 
develop his or her gifts into demonstrable talents.  Lack of challenge however, is not the only difficulty 
that gifted children encounter.  The experiences of young gifted children in school can be very negative.  
Feger and Prado (1986) suggest that the frequent passive or even active rejection by teachers of 
children’s desire to learn more sometimes leads to lack of concentration, to withdrawal, and even to 
aggressiveness.  They argue that such teacher behavior in turn, inhibits the learning process so that the 
children enter a “spiral of disappointment.”  Further contributions to this state can be generated when a 
gifted child is supported by a sensitive and thoughtful teacher only to find that subsequent teachers 
ignore his or her talents.  In some cases however, it only takes one key person to stimulate a child’s 
interest in an area for that to become a critical event in that child’s life leading to a successful career 
(Devlin & Williams, 1992).  Frequently memories of specific events or episodes may impact significantly 
on learning, a so-called critical incident or crystallizing memory (Clements & Del Campo, 1989; Walters 
& Gardner, 1986). 
The ideal learning environment for young children is informal, naturalistic, and spontaneous, rather than 
formal and highly structured.  This environment allows children to engage in personally relevant learning 
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in which they contribute a voice that is respected; and also acknowledges the ways that children construct 
knowledge (Taylor, Fraser, & White, 1994).  Such an environment is represented by play, a topic to be 
addressed shortly. 
Affect and Attitudes 
Concomitant with cognitive development is the development of affect.  The emotional status of gifted 
children is a prime concern.  A focus on knowing and understanding self was an important objective of  
our intervention program (Sternberg 1994b).  By observing effective models and through vicarious 
experiences supported by realistic feedback, they develop a sense of self-efficacy. 
Thus in the classroom realistic feedback is important and opportunities for this to happen depends on the 
types of tasks.  All children should be challenged to the most appropriate level.  Gifted children need 
help in setting goals that they can achieve but with effort.  If they are challenged to the “average” they 
will only produce average work, which teachers should not accept.  In classroom tasks we can expect 
different children to achieve at different standards.  For example, in studying insects gifted children 
would be able and expected to explore issues such as taxonomy, or structure and function of various 
organs to a much greater depth than other children who may concentrate on more descriptive features. 
Opportunities for the Creation of Knowledge 
Children need opportunities to be producers of knowledge, especially the gifted who learn rapidly.  
Because of their holistic view of the world, curiosity, and often strong sense of social justice they seek to 
understand and explore the world. 
Young children initially encounter and come to know the world through a range of everyday experiences 
that are personally relevant.  The relevance should extend into the classroom.  Thus, in the classroom 
activities should mimic these earlier experiences by contextualizing the topic and relating it to the 
children’s life, thereby enabling the children to draw on multiple perspectives when solving related novel 
problems.   
Real world problems are often ill-structured, have a minimum of clues and may be solved through a 
variety of strategies that utilize mathematical and scientific knowledge.  Science and mathematics are 
valued through “doing” rather than simply knowing (Brandwein, Morhol, & Abeles, 1988; National 
Council of Teachers of Mathematics, 1989).  Many of these strategies draw upon intuition, holistic, and 
visual thinking rather than rule-based analytical procedures.  In contrast many classroom science and 
mathematics classes tend to be content oriented, unrelated to real-world problems and solutions are rote 
learned by many children.  Thus, there is limited opportunity for the creation of knowledge.  These 
conditions are inappropriate for gifted children as they fail to a focus on the personal generation and 
application 
Play as a Medium for Generating an Appropriate Environment  
An environment based on structured play fulfills the requirements for effectively supporting gifted 
children and meeting the needs described.  The engagement of children in constructive “play” can be a 
powerful opportunity for learning because it is conductive to intellectual and social growth.    A 
curriculum grounded in play has a cycle of play-debrief-replay.  The teacher organizes opportunities for 
play but must also facilitate classroom discussion in which students reflect on the object of their play and 
re-enact the experience through follow-up play.  In this role the teacher provides the scaffolding through 
which the children become more responsible for the task being undertaken.  Wasserman (1992) identifies 
five features of the play environment that promote cognitive and creative development; knowledge 
generation, promotion of risk-taking, no fear of failure, autonomous learning opportunities, and the 
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encouragement of “what if” thinking through the use of manipulatives.  The features of the play 
environment exemplify an ideal problem solving environment for gifted young children. 
Summary 
The types of problems that can be addressed are often controversial as gifted children frequently have a 
strong sense of social justice and readily engage in an analysis of social issues even at a young age.  The 
development of enrichment activities in tandem with the regular classroom program can provide 
enrichment for gifted children in classes with their age peers through researching real world problems, a 
classroom strategy supported by the National Council of Teachers of Mathematics (1987).  In a 
classroom enrichment model, the teacher adopts the role of planner and facilitator capitalizing on the 
children’s curiosity and providing problems and discrepant experiences that challenge existing 
knowledge frameworks (Follis & Krockover, 1982). 
Thus, gifted children’s needs within the classroom can be accommodated initially using an essentially 
“ad hoc” individualized program.  Alternatively, a formalized individual program can be planned by the 
teacher in consultation with the learning support teacher and a child’s parents to meet that child’s 
specific needs.  Although formal individualized programs may be appropriate for the children’s abilities, 
their development demands a degree of teacher expertise in understanding the needs of gifted children 
and presents the teacher with a substantial planning task.  Such a classroom program however, may not 
adequately cater for the social needs of gifted children.   
Summary 
Addressing the needs of gifted children starts with a learning environment that provides them with 
opportunities to engage in meaningful problem solving, to expand interests, and to become autonomous 
learners but also an environment in which substantial support can be provided by knowledgeable teachers 
to extend children and facilitate the production of knowledge.  The following section discusses the types 
of activities that can be used with all children and have value for gifted children. 
Section 4.  Sequence of Activities 
  Many models of enrichment have been developed and implemented over the last fifteen years.  For 
example, the Enrichment Triad Model (Renzulli & Reis 1994) and the Purdue Model (Hoover, 1989) are 
extensively adopted programs of enrichment.  Renzulli’s model built around his wide net selection 
criteria is sometimes called “the revolving door model.”  It aims to generate interest by providing a range 
of experiences to a large number of students. Furthermore it includes a focus on developing thinking, 
planning, and manipulative skills.  These interests and skills are exploited by children undertaking 
independent or small group research projects in which new knowledge is generated by the children.  The 
Purdue model has a similar focus of developing interests, skills, and an opportunity for the student to 
demonstrate application and persistence to plan, implement, and reflect on a complex practical problem.  
The Calvin Taylor Multiple Talent approach, or variations of this (DeBruin & Boellner, 1993), stresses 
knowledge acquisition processes as the foundation for enrichment.  The emphasis is on generation of 
skills of inquiry identified as creative talent, decision-making talent, planning, and forecasting talent, 
communication talent, and divergent, convergent and evaluative thinking skills. 
These models have their own objectives, assumptions, and structures.  However, in a number of aspects 
are similar and include raising awareness of science and mathematics, extending interests of children, 
providing skills, and problem solving strategies and most importantly, developing self-esteem and 
confidence in their abilities.  Social interaction between children of similar cognitive ability provides an 
environment that is challenging, supportive and rewarding.  Some teachers may be reluctant to allow 
gifted children in their classrooms to participate in individual enrichment programs through fear that they 
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will miss learning regular classroom content.  The concern that children may miss some crucial 
“knowledge” by absence from the class or being provided with alternative curriculum in the classroom is 
frequently an ill founded excuse to avoid enrichment based on a lack of understanding of how the gifted 
learn. 
A program that will cater for all interested and enthusiastic children can be implemented with the intent 
described in the previous section.  
  The key strands that we envisage as necessary  are: expanding experiences, cognitive apprenticeship, 
cooperative groups, establishing a social environment, development of affect, and knowledge creation.  
The six strands described are sequential in so far as it is necessary to develop a rapport with individual 
children and to respond to their needs.  Hence, activities within each strand overlap and are integrated 
depending on reactions and feedback from the child.  The teacher’s awareness of each child’s developing 
interests and needs will influence the extent to which each strand is implemented.  Once engaged in the 
program individual differences can be accommodated.  Our model was influenced by the strategies of 
Renzulli’s (1977) Enrichment Triad Method which has been extensively adopted and implemented with 
success (Renzulli & Reis, 1994), and the Autonomous Learner Model of Betts (1985). 
This model has been developed in isolation from a school but its implimentation in a classroom has been 
successfully explored.  The key issues include a willingness on the part of the teacher to persist and be 
prepared to expect different responses from individual children.  We will describe the external, “pull-
out” program and suggest ways that it can be adapted and applied in the classroom. 
Overview of the Enrichment Network for the Very Young. 
The Enrichment Network described here has grown out of a pragmatic need and demand identified by 
teachers and educational consultants who recognized that many young children were languishing in 
classrooms where their gifts were not being developed.  The structure that evolved represented a model 
that we found worked in the context that confronted us.  The development of the model was nevertheless 
influenced by both theory and pragmatism.  The major ideas articulated previously that describe 
children’s learning were trialed, evaluated, modified, and retrialed.  Feedback from parents, teachers, 
children, staff and formal monitoring provided a wealth of insight into successful and not-so-successful 
strategies.   
Parts of the program were also taught by us in a grade 2 classroom that comprised a range of children of 
different abilities. 
Purpose and Structure 
The Enrichment Network caters for the needs of exceptionally gifted children in the 5-8 years age range 
by providing enrichment opportunities for children with a strong interest in science and mathematics.  In 
bringing together children of similar aptitude we attempt to develop social skills, cooperative work skills, 
problem solving skills, and to broaden the experiences of children who may not have these opportunities 
in their normal classroom environment.  An important aspect of the program is the challenge offered to 
young gifted children to work collaboratively with other children of similar aptitudes. 
Identification of children is clearly an important aspect of the program as it is crucial that children are 
identified who will benefit intellectually, emotionally or socially from the program.  Assessment is based 
on qualitative information and work samples.  Anecdotal histories, counselor reports if available, and 
information from direct contact are also considered.  It is a difficult process sorting through hundreds of 
applications in which parents, teachers, and principals have sought to describe in qualitative terms the 
characteristics of the applicants.  Children’s potential and need feature highly in the final selection 
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process with preference given to children who are experiencing difficulty coping in their current 
classrooms. 
Implementation of this model is dependent on a high teacher-student ratio and particularly skilled and 
experienced teachers or tutors who are confident in becoming facilitators of learning rather than 
directors.  Each workshop is led by a facilitator who works with two student teachers as a team 
mentoring some 15-18 children.  Formation of an effective enrichment group assumes a critical mass of 
participants, a situation that may not always be possible in isolated or small schools.  Tutors are selected 
with the attributes of effective teachers in mind but cognizant that they are pre-service students and have 
not refined the necessary skills to the requisite level.  They are themselves learners in the program and 
develop these skills quite rapidly.  As they frequently work in successive programs the more experienced 
staff also play a role in mentoring novice staff and eventually become highly competent. 
The enrichment program is offered for an hour and a half per week after school over a 10 week period.  
The network is funded by participants through a nominal fee per program.  Fees are committed to salaries 
for the staff, and the provision of consumables.  The University provides the infrastructure support and 
facilities.  Children who cannot afford the fee are often sponsored by their individual schools or the fee is 
waived.  Children attend from a wide geographical area and some spend up to an hour in travel time. 
The program has three phases that have differing goals; a familiarization phase, a skill development 
phase, and an autonomous phase.  The content within each phase is developed progressively in response 
to the interests and needs of individual children.  The workshops emphasize challenging, open-ended, 
interactive problem solving tasks and activities built around the integration of science and mathematics.  
Our experience over the past five years has shown that it is possible to generate an effective learning 
environment built around the pursuit of knowledge.  Each implementation of the Enrichment Network 
differs but a representative program is described below. 
A Sample Sequence of Activities 
The initial phase is one of development of rapport and familiarization.  The emphasis in the first few 
weeks is on establishing a warm, supportive, and exciting environment in which children form social 
relationships with their peers and develop a rapport with the staff.  The children are on a first name basis 
with the staff.  Many children who attend these programs are adult-oriented.  This is understandable 
because they may have little in common with their chronological peers.  Hence some of these children 
need to develop communication skills to interact appropriately with like-minded peers.  Although many 
of these children have an amazing store of information, they may dominate discussions or not listen to or 
value the contributions of other children.  Such behavior may mitigate against the development of links 
between ideas and the evaluation of alternate viewpoints, thinking skills advocated by de Bono (1992), 
and may result in social isolation.  Other children are reticent to proffer ideas in group discussions 
perhaps due to past experiences of isolation or indifference in their classroom environments and need to 
be encouraged to participate.  Communication skills are developed in the enrichment program by 
planning some activities which require team work, providing opportunities for all children to contribute 
to discussions and by establishing an expectation that others listen to the speaker. 
During this phase the activities used are proven activities which have been successfully used with gifted 
children of this age in previous programs.  Through these activities the children are introduced to process 
skills which focus on cause and effect, and the influence of variables on the outcome.  These activities 
also enable the staff to become familiar with the children’s interests, abilities, and needs.  The floor is 
used as an activity area and cooperative play is implemented.  Whenever possible outdoor activities are 
included and an area of lawn is frequently utilized for group activities.  Program-home interaction is 
stimulated through personal contact with the parents, a newsletter, and by encouraging the children to 
follow-up activities at home. 
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As the program progresses and more is known about the interests, abilities, and needs of each child the 
supportive environment provides the backdrop for enabling children to develop autonomy in learning.  
Hence, the activities serve a dual purpose, firstly they encourage an interest in science and mathematics, 
and secondly they address some of the needs of the children. 
Week 1: Space Travel 
During the first week the children made rockets from 2-dimensional and 3-dimensional construction 
materials, played a space game and made, and dropped parachutes.  Parachute making has been a 
particularly successful activity which all children enjoy.  The activity is novel for most children and a 
successful parachute can be quickly made from plastic, twine, and a bolt.  The children were encouraged 
to help each other make and decorate their parachutes and there were staff available to help with tying 
knots.  The children dropped their parachutes from a height and, by watching others’ parachutes, they 
realized that the way they dropped the parachute affected its rate of descent and path.  The children 
eagerly tried different ways of improving their parachute's descent.  During the activity the staff 
interacted with the children offering encouragement and assisting in untangling parachutes.  The children 
took their parachutes home and were asked to try to improve their parachute by changing something e.g. 
the canopy material, the size of the bolt, the length of the string. This activity introduced the notion of 
variables which was followed up in Week 2.  Some children returned the following week with "better" 
parachutes which were tested and the variables discussed. 
Week 2: Travel 
In the second week the concept of travel was explored.  The mechanism of rocket propulsion was 
introduced by using a water rocket (Box 1).  Observational skills were developed as a step towards 
analyzing the important components of the process.  The children were encouraged to design experiments 
which would test the variables in the experiment.  They suggested variations such as the size of the bottle 
and the volume of water.  Interestingly the color of the water was thought by some children to be relevant 
to the height of the launch.  Other children initially supported the idea of color as a critical variable 
however color was rejected as an important variable by all children after several launches and subsequent 
discussion.  The strategy employed in these types of activities was that of experience-discuss-test 
adopting the notion of play-debrief-replay.  The children were also encouraged to work with their peers 
to construct either models of a lunar module or a moon buggy, and were asked to consider the function of 
the craft in their design.  The children also made a paper helicopter and explored the effect of varying the 
size and direction of the rotor blades.  This activity was followed up at home by some children. 
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Week 3: Sound    
By week 3 it was evident that many children had limited experience with construction materials and 
some had difficulty with manipulative skills such as cutting out and folding, which made construction 
difficult for them.  Thus, although the children enjoyed construction, some children had limited success 
in making what they had designed.  Construction was left to be reintroduced later in the program after 
some skill development activities had been done.  Many of the children however were particularly 
interested in music, so three sound activities were implemented.  Observation of sounds was the focus of 
these activities and the identification and manipulation of the variables which produce certain sounds.  
After listening to a variety of instruments or devices being played by the staff the children made a simple 
drum with a cardboard cylinder, a balloon, and a rubber band.  The children explored the variety of 
sounds that could be made by hitting the drum in different ways.  The children then made a second 
instrument of their own choice.  Some children simply made a drum and added rice to make a shaker, 
while other children with guidance made more complex instruments such as a pan-pipe from straws.  
Children’s manipulative skill levels varied greatly and the staff offered support where necessary.  The 
variety of instruments enabled the children to associate pitch, loudness, and quality of sound with the 
physical attributes of the instruments.  The children enthusiastically used their instruments together to 
play and sing some songs.  Rocketry from week 2 was also followed up with the launch of soda siphon 
rockets (Box 2).  The children’s attention was directed to not only looking but also to listening to the 
firing of the rocket and making connections between the various forms of rocket propulsion.  
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Science Experience and Skill Development  
The intent in the second three weeks was to continue to 1), broaden the children’s science experiences 
while encouraging the children to make choices, 2) develop manipulative skills, in the use of scientific 
and other apparatus, and 3) continue to encourage peer and home interactions. 
Week 4: Animals 
“Animals” was another topic which was of particular interest to children.  Four activities were provided 
for the children to choose from.  The selection of activities in the early phase of the program was 
monitored to ensure that all children covered a range of activities.  The difficulty levels varied within 
some activities to cater for the abilities of the children.  For example, the children were encouraged to 
draw their favorite animals and those interested were shown how to do enlargements and reductions with 
grid paper (Box 3).  The children also observed some stuffed animals and made an animal from play clay.  
They had previously made the play clay to develop fine motor skills.  The children’s attention was drawn 
to how 2-dimensional and 3-dimensional shapes were utilized in the drawing and modeling activities.  
Coins showing animals were viewed with a magnifying glass and coin rubbing was also included as a 
further fine motor activity.  During this session the children were shown how to use a dissection 
microscope to observe insects and other microscopic organisms, which was a very popular activity.  
Although generally reluctant to record observations in other contexts, several children made detailed 
drawings of what was seen under the microscope. 
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Week 5: The Rainforest 
The children’s interest in animals was further encouraged by visiting a nearby rainforest and trying to 
locate small animals.  The children collected discarded materials to reproduce a section of the rainforest 
in a collage with a partner.  Music was used to recreate the mood of the rainforest while the children 
created their collages.  All the sections of the collages were joined to provide a display of the total 
rainforest.  Differing environments, food chains, food webs and camouflage which had been discussed 
during the visit were included in several children’s pictures.  They delighted in watching other children 
and parents carefully peruse their pictures for hidden animals and animals that were food sources.  The 
light and temperature conditions in the rainforest environment also provided a contrast to conditions 
outside the rainforest.  The following week during the astronomy evening the night time environment of 
the rainforest was explored. 
Week 6: The Night Sky 
Astronomy is always a very popular session both with children and their parents.  Given the subtropical 
geographical location of the program, astronomy is best done on a winter’s night when there is an early 
sunset and the sky is clear.  The activities included making a simple telescope, viewing the stars through 
a quality telescope, making a planisphere and using it to locate constellations.  One of these 
constellations was recreated on black cardboard with self-adhesive stars.  A simple computer program 
provided different sky views for various locations throughout the world.  The astronomy activities 
emphasized the relative position of the stars. Observation of the moons of Jupiter and the phase of Venus 
was exceptionally exciting not only for the children, but also for the parents who attended the session.  
Indeed, observation of parent-child interactions was illuminating as it informed us about the supportive 
family environment experienced by most of the participating children.  Morse code with flashlights and 
lasers was also included as a means of communication which took advantage of the night darkness. 
Autonomous Learner Phase 
The last four weeks of the program were designed to allow the children to pursue topics in greater depth 
for extended periods of time using the staff as resource personnel.  The children were encouraged to trial 
and justify their ideas and discuss them with peers and staff. 
Weeks 7 and 8: Pet Paradise 
The children’s earlier interest in construction and animals was considered in setting an open-ended task 
in which the children had to plan and make a home, means of transport or form of entertainment for pets 
at a holiday village  Pet Paradise (Box 4).  The fictional Pet Paradise was used to encourage divergent 
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thinking and creativity.  Construction was a popular activity in the early weeks of the program and after 
activities which developed fine motor skills it was reintroduced.  Hence, the children were challenged to 
make something that fulfilled certain criteria, such as a vehicle suitable for pets.  Some children were 
novices with material such as Capsela and Lego so a tutor worked with them in a small group, ready to 
lend a hand or make suggestions.  At the conclusion of the session these children proudly showed their 
models to the whole group and explained the purpose of their model and how it worked.  Experienced 
model builders also benefited as they could make more complex models because of the ready availability 
of materials.  Fellow enthusiasts working cooperatively showed that they could overcome construction 
problems.  The children used a variety of junk materials and commercial materials such as Lego, 
Capsela, and Googleplex to produce a wonderful array of items in response to this task.  Several children 
continued with their constructions in the following week, others produced alternate responses and others 
incorporated technology, for example by adding lighting to their homes.  At the conclusion of each week 
there were discussions of the constructions.  Electricity was of particular interest and a small group of 
children worked with a mentor to produce a Christmas tree complete with flashing lights using a 
laboratory retort stand, batteries, bulbs and wires. 
Insert box 4 here 
Weeks 9 and 10: Movement 
During the previous two weeks the children were very interested in models that moved. The final two 
weeks were planned to capitalize on this interest and link the ideas of movement to the other topics 
covered in the program.  The children were presented with the challenge to explore how a variety of 
things moved.  Skeletons, magnets, boats, slime, Lego, and Capsela were provided.  Some children 
wanted to try all materials while others spent the whole session working on one task such as “skeletons”.  
Two further activities were added in the last week, Lego Logo robotics and a range of games.  Some 
children were proficient computer users and builders with Lego so these children were shown how to 
control their models using Logo.  This was of great interest to them and they quickly mastered simple 
programming.  Strategy games, chess, 3-dimensional Tic-Tac-Toe, and Battleships were set up during the 
last week to provide the children with a final opportunity to play with their friends.  The emphasis 
however was not on winning the game but on investigating the “game moves”  how the game worked 
 and trying out their ideas.  Some children proved very adept at understanding the operation of the 
games and maximizing their chances of success. 
The purpose of the final session was two-fold, it gave children the opportunity to interact socially with 
other children and play games of mutual interest and also gave parents the opportunity to meet with one 
another and share ideas and concerns about their children. 
How Does the Network Meet Key Objectives 
A summary of our objectives indicated by this model is given in Table 2.  We acknowledge that children 
enter our program at various levels of achievement.  For example, some children may be relatively 
autonomous outside the classroom and involve themselves in open-ended problem solving.  Many are 
tinkerers and seek to explore how devices work.  In contrast, some have very narrow fixations such as an 
intense fascination with information about dinosaurs or astronomy without having ever explored or even 
been aware of other domains of science.  At the end of the intervention we find children more willing to 
engage in new endeavors and to share their interests with others.  The program through all the strands 
attempts to support a transition from a situation where the child was often alone, isolated and whose 
needs may not be accommodated to a situation that supports his or her optimal performance.  
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Table 2 
Desirable goals in the approach 
Strand Undeveloped State Goal State 
Expanding experiences Narrow, esoteric, often more 
dependent on external influences 
particularly family. 
Self selected experiences, intense, 
willing to share and use ideas in other 
contexts. 
Cognitive apprenticeship Focus is more on content and 
knowledge retention. 
Repertoire of problem solving 
components and strategies for 
knowledge acquisition.  
Cooperative groupings Adult orientation, tend to work 
alone, overbearing, or deny use of 
skills and avoid intellectual 
engagement with age peers. 
Work productively with peers, accept 
and show interest in others’ ideas, 
value peer support. 
Social environment Environment imposed.  Feelings of 
boredom or need to conform.   
The environment is engaging, 
positive and challenging.  
Opportunities for control, negotiation 
and risk-taking. 
Affective development Egocentric, withdrawn, 
hyperactive, isolated, superiority 
feelings. 
Accurate knowledge of self and 
others, confidence and reflectivity. 
Creation of knowledge Assimilation of information, little 
opportunity for creation of new 
knowledge, more inclined towards 
acceleration. 
Generation and application of 
knowledge, novel meaningful 
problems. 
 
The ideal outcome of the program would be for all children to have become autonomous learners.  In a 
10-week program however, this is an unrealistic objective.  An attempt to evaluate how well an 
individual’s needs were met and what benefit the individual derived gives encouraging feedback by 
comparing the undeveloped states and the ideal or goal states for gifted children in the six strands. 
Feedback from parents indicated that many of the children achieved an expansion in interest.  For 
example, comments such as “his mind has been opened ... followed up ideas on musical instruments” or 
as another parent wrote “An overall effect ... aroused her interest in all things scientific” are typical of 
many written comments made by parents about the children’s broadened interests.   
The descriptions of the social environment were frequently positive and powerful.  The comments 
indicated the supportive and stimulating environment: “Lived for Monday afternoons” and another child 
was able to “express his ideas to the teachers and the other children and be able to be understood and 
listened to.”  Despite traveling and attending workshops after school the level of energy was noticeably 
high.  Parents reported enormous activity and enthusiasm displayed by the children in transit to and from 
the program. 
Cognitive apprenticeship practices enhanced children’s abilities to become more effective problem 
solvers and to be more independent in knowledge acquisition.  For example, one parent described her son 
as being  “more able to get things out of head and into practice ... more self-motivated and (capable of ) 
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doing things,” while another parent described her daughter as having a heightened level of thinking:  
“Instead of trying to be average to fit in she seemed to really enjoy being able to discuss these subjects on 
a higher level.” 
Cooperative group work was effective on many occasions.  It was particularly valuable in more extended 
work as demonstrated on one occasion by a sustained observation of two groups of children who worked 
harmoniously and successfully on a task that involved the construction of a tower from assorted materials 
such as spaghetti, straws, and pipe cleaners.  The children were able to organize materials, subdivide 
labors, and to brainstorm strategies for selection of materials and designs.  Group work often developed 
skills that extended beyond the program as asserted by one parent who suggested that her daughter “is 
more cooperative at school, (and) more friendly with peers.” 
Affective development was exhibited in a greater confidence that many children exhibited.  Parents 
frequently noted that their children were more keen to work independently have confidence in their ideas.  
The self confidence also extended to greater feelings of autonomy: “D is more self-confident especially 
to enquire.”  Martin who we profiled earlier in this chapter perceived himself to be strange until he 
experienced the interaction in the enrichment program which made him feel more accepting of his 
differences because he had met a whole group of like-minded children.  At the end of the enrichment 
program he stated that he “felt OK” about himself.  Similar sentiments were expressed by Sally whose 
parent believed that she “felt accepted which she does not seem to be at school always.”  An important 
process in our intervention was for staff to identify efficacy-relevant cues and to provide constructive 
feedback from experiences on various tasks.  It is important that children understand the reasons for 
success and failure. 
Opportunities for undertaking further exploration of ideas and following up open-ended projects were 
taken up by a number of children in several ways.  Some children, for example Kathy, contributed a 
successful entry to the local science fair.  A number of children joined a science club even though 
membership was usually restricted to older children.  These children participated in a range of activities 
that permitted extended problem solving.  Other children became engaged at home in developing a range 
of models, devices or followed up interests in a more creative and exploratory fashion. 
When the Enrichment Network was originally conceptualized, it was intended that children would have 
the opportunity of returning and maintaining contact with each other over several years.  Although this 
did not formally occur primarily due to high demand for places and resource implications, many children 
informally maintained contact with each other.  It was also noteworthy that many parents and teachers 
who were contacted in follow-up evaluations commented that the children’s behaviors changed in the 
classroom.  They often became more contented and many shared their experiences at the Enrichment 
Network with their class.  One teacher used the child from her class as a resource and exploited the 
child’s interest in parachutes by implementing a lesson on lift, air dynamics, and flight.  The child was 
involved as a tutor and enjoyed explaining the concepts and models to the class. 
Conclusion 
Gifted children have little difficulty in mastering content knowledge, the challenge they seek is to 
integrate that knowledge by applying it to real problems.  This was initiated in our model by introducing 
small projects in which children reported on discrete undertakings.  The structure in one sense has a 
focus on play, fantasy, and hypothetical situations but also introduces some of the rigor of scientific 
methodology.  Thus, in this context, independence and autonomous involvement in knowledge 
generation develops.  Involvement becomes external to the group, public, and affords risk-taking 
opportunities.  Ownership of a problem stimulates their commitment to solving the problem and with 
help many of the children become engaged in long-term investigations often to the economic detriment of 
parents who finance the endeavors.  We encourage children to engage in external competitions as a 
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mechanism to achieve independent research for intrinsic satisfaction.  However, most important is that 
these children have opportunities to develop their giftedness through interaction with like minded peers. 
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